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^ ^1^^ aiz| tflAj--. sflEiol tg^€ 7 1*©1 ^^tt ^ 34, ^ 

SL3. ft*] ^M^3^, «h£*H 7]&o] 2{£ *1 j^A^H -g-«3fl ^^g" 

5. 1 
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«L£*1) ^*}^ ^2: ^ ^ ^ ^-^1 {METHOD AND APPARATUS FOR MANUFACTURING 
SEMICONDUCTOR DEVICE} 

S. 2^ -g- t^ofl 4= t^H U o V ^* H-^HS 

51 3£r 4^ UV^I ^x}^ 5f^# M-E+Ml Jl-§-JE, 

S- 4a ^fl*l IE 4c^r £ <£ ^*HH 4^ oV £ ^] ^.o] wfl ^ ^3. ^Ef 

\£ *3 ^1E, 

-£ 5a ifl^l E 5f^r cf^ ^oflofl 4= ^£Jj ^2 ^ 

£ 6a 5! £ 6bTr 4e+ cj-g. ^£ aV^l qz} JfA># 

-§- *fl7ls}£* nfl ^-*H tiv^sj Hfl^ ^ajo] zj-zf uj-Ej-ufl SEM 5.^. 

<7> a. t^o. U}c^| 7l#oH ^ %0_3_A], tfl#-§- 

^ iH^Rr 4]4 ^-AV^- (5y product )S. tl€ u o v *m *r $1^ ^51*fl 4i^ r ^ 
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1020030055012 2004/1/9 
(Si02), ^^(SiN) 3=fe ^ D -[(^cfl Al alloy, W, Cu) f^*}^ ZL ^ofl a} 

*fl (solvent) SEtt i^^l -g-^ ^ ^4 mJ-^s} (polymer) ^ ^ 

( by product )-§• afl 7l ^4 . 
<9> ^Efl ^-AVl- all 71 ^-°S^r £^1^ ^ «K£*)1 7]^ ^£5. $ 

*U1 71 7lt ^#^1 ^71 -g-^-g: «M^r ^ ^H3H^(spin spray ) 

SKE*|| 7l## aflTl -g-«*Ml ^-71- A^Kr Hfl^(bath)ol ^Cf. ^flo^ 

<io> tr€, 3^1^ ^KE^l i*r^ Ji^^Sj- ^ nl^isj- 7l^o)l aj-ef ^ Bfl^i^ a} 3. ^ 

<n> zificfl, ols^ ^3 *3E.^1 ^X^imtfl Hfl^)Sl alls ^^Al #ai Aiz]- ^-^ol^ioil 

wfl^ ^<H1 ^3*1 -g-o] ^-^#ol ^-^^1 ^Tlsl^l ^o> 01 711 3^ wfl^i ^ 

^--g-^cf. ^ies ^ ^ wii a] on u-o> 01^ n 

fe*H, °M ^1-51 aflTl #£r(^ 25°CHH ^^^cf. *reW, ^ ^>#^ 

^171 ^^Al -^-Aj-^-O. ^^517.} ^ Al^ ^ElTll ^^fl SflBl, ^ Hfl^ 

Si ^igol Aizj- ^#21 A\7] -g-<2» CLsL-^Ei ^j^(attack)£H H^ll^: 
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1020030055012 #^ 2004/1/9 

<12> £ TgTgcq S£ 7 }<% ^ ^ 7 ]-o^ £-7^-g- sfl^5>7l *W *fi 

<i3> ^ 4^ ^14 ^>#^ -g- 0 -3-8- ^^s. -fM^l 7]^ ^ 

<14> ^^71 ^ Cfl^l-i- ^ 'M 

*m Y^>#* u Jr£^ll *)]2 « 0 >^^1 5^1, ^l^^>7l W ^71 -g- 

^ ^Tim ^*14. 

<15> Aj- 7 ] cj-^ ^*>7l $\f>\d\ 2± t£t$*. ti> £ ^,l ± 7}o) AlZ| Cfl^^. Alz]-^- Tj-o 

iH^Rr *fl7l*Rr ^ ^ tflW 

3fl€°l <8^€ 7}^ol 34, ^)^§>7l -g-«M ^ 

-g-<^ #£riL4 yKg; xl^o.S. -fM*l ?1tt QmL&^-Q, ali^] 7l^ol 

3-8: «13 5)^^)7)^ -g-on -^-g-*- ^fl <U2^«o|l oisfl 7^0.^. £ -g-oflo. «_ >£ 

<16> ols> ^JjL£ £<3# #2:5><^ ^- W>aV3]5l- ^Al^ofl nflsfl ^^S>ZLX> *14. 
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l^r ^3 ^*}±r ILsLM)^ ^(10)4, *1 #«-(30)4, 

£1, £2)4, 1^^(44)^, ^^SlUcl, £c2)4, *)H ^(50)3. ^€4. 
<18> ^tH( 10 )^ ^z}- ^o] z\t®& BVs.x\) ±_t\9] a]z| sflElo] a> 

£*ll 7l^r(14)ol ^(spin chuck) (12) 4, ^ ^(12)# ^4 RPM.2.S. s}^l 

71^ S.Ei ^-^(16)7}- i^tf. ^ 3(12) S^oflfe- N2 ^ H}^ 7V^7> ^5]<H til 

513] 71^(14)^- #S^Al7]^ <a^-§. *Vc|-. 3(12) ^^(13a~13c)7> nfl*] 

£|<H ^4 4^5. ^7]ir ^ «o^l^cf. ^^(13a~13c)^ -g-^^r s\ 

<r2K!(18)-g- **fl -g-^ *RKSjL(30)5L $\^S\7]^ tifl#^(18)# **fl ^-^-S. «fl#^cf. IE 

1^1^ ^*H(10)^ HV£^1 7)^(14) ^4 ^Z}- 

*\}7]f>\7) -g-^°l ^^eJ|o|^i o,jl ^^^7^14 ^s}^b £#^-(22)7> ^*l^t}. 5E?1 H 

S^li ^W]( 10)^^ tifl 7) 7}i£Ai N27> ^g-£H Hfl7l^« ^ Hfl7l^Cf. 
<19> -g-oji ^ ^(30)^ ^(10 HI ^ A d-# -^4 avxg^ JjLAj.^. 

-g; 7\}7]Z}7} -g-<2», <^1* %^>(H2S04), 4^1-^^ (H202), ^(HF)ol ^£^(DI 

water : deionized water)/ -$.^^(0103)4 -#^3. I7fl t\ 

# -§-71(32, 34)1- Sf-*lcf. -g-^ 7-]^-«-(30)^ 4 -8-71(32, 34)fe SS^fli ^^(10)^1 

A oM *fl7i -g-<^ ^^>^ 3°!=. I7fl 0)^2) £0* ^h}o](0, £2)4 ^^^H 

<Un$^- (44)^1 ^-71 ^7i -§-<*}-§- ^*r^r ^°l£ l7flol^-^ ^&(-o](^cl, £c2)4 
4. ^slJl -g-^ *R v ^(30)^r *1 a>^-^ Aiz|- JfAl~.o] ^ -g-op^. <q w.^ y) l^ 

^tr Hfl#5f^(18)4£ ^^S4. 
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<20> zj- -g-ofl ^^-^-^ BK1U1, £ 2)£r -g-<*} ^H v -¥-(30)<Hl -g-^-§: 

(KM ^ ^(12)ofl ^£^1 71^(14)^.5. -g-^ ^ bK!<«1, 

£2H^r 1^*1(24, 26)7} *ix}S\°] ^ H^lji ^(lOHl -g-^ ^ 

#^(30)^ *fl7} -g-°J?o. ^<s}ji*> 1*1* (24, 26)7> 7fl« o K0N)^ 7^, 

^ofl^ ^1 l y lti.(24, 26)7V xKKOFF)^. 

<2i> ^e^Ucl, «c2)^r <U^M -g-<5» x^J-^-(30)^] e}^o] ^1 i«flti.(24, 26)Sf 

-g-o« ^j=l (30) A ].o]o| _g.6n ^«-( « i, £2)^1 £#e}-<?l( a cl, « C 2H 

^ *1] 2*1*1(40, 42)7} 2*1 1± 2] 7fl« o >(0N) 5E^ ^(OFF)^l 4^ A>\ $r°A 

o] <gJH^-«-(44)S £^SH tlfA] -g-ofl ^^(30)^ ^ ^-71(32, 34)5L ^7}7]^- <^ZLQ 
« (44)^ *}^^. 

<22> ^ i£^cq ^ofl^i- ^l^w-( 50 )7> A l«flH.(24, 26) ^ ^ 2 y l«.(40, 42)^ 

7fl« o K0N) SL^r *KK0FF)^- th=h ^uKlOHH ^T^l 8£^r 

"Hl^r ^1^^(50)^ A 1^^.(24, 26)1- *KK0FF), A 2*£tL(40, 42)1 7fl« o >(0N)^ -§-^ 

^^(30)^ A^\ -g"^* liZ^ (44)3. ^QM^ #71 A?] ^r 0 A^\ ^r£7> ^Jitf 
-£^€ ^^(20t:ols]-) i uf^^M)^ -20°C~20°C^ £r513. ^M^IE^- *Vcf. aVcfl^ ES->*fl 
i ^*Kl0)<*IH -±izf ^-AV^ ^7^ nfloil^ ^H-^OHH l«ttw.(24, 26)» 7fl« o >(0N), 
A 2 a Jti.(40 ( 42)1- ^(OFF)^-S. ^HW. °1 3 & A l»lw.(24, 26)^ 7fl*<HI 4^ ^51* 
-*f(44H] 20t;ol^ 7^0.3. -g-*»£- ^Bf^Ul, i 2)^ -f-Sfl ^ 

(10H1 ^-^-^1^ ^ 3C12H1 ^-£^1 7|^( 14)^.3. ^^^^ *^ 
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<23> igj-^cq ^)c^ «-( 50 )^ iS^i ^tH(10)^ ^4 «-A># ?\]7] ^^(12)^) £. 

¥-^-¥-(16)1- 3Q2H1 7l^r(14)o] i^S] RPMi^ s) 

<24> ^tgo) UZ^-«-(44)^ x^ofl ^H]S}711 £Al5]7l^ ^^KK i d, I c2) 

oil -g^l^H £«:5KlUcl, «c2)i -f-*fl ^ -§-ofl o. #£.^7^ ^zj- 

<25> 3^V ^2: £r^E ^#^-(46)* D] 5L^}<^ £#-^(46)* -f-Sfl 1 

m^-(44)2] Ml 4 5%o}S_ ^nfl ^J=# °1» ^1^(50)5. JiHflc}-. 

;g#«-(46HH 3#€ ^£7} -M^^ 4 Vo l^ ^-?- ^]ol^(50)^ *)H*L( 48 )oj ^ 

^ ^7} ^o^oj <iiI^-«-(44)^ ^nfl -^5L# EL±r ^ 20 °C 

^-Br^S- °1 Si ^^(44)^ £r£ ^»1(10)3 Pl^A] 

<26> ^ wvtgofl tcj--^ ti>£^l ^7}°! ^ ^*Z)]o]o) ig^-J. ^7flS. Wfl«g 

^JL o] -g-<2»v)H 7l^# Hfld± «V^o_S.5L ^^ol 7]-^*l-Cl-. 

<27> t= 2 ^ t^ofl tt)-^ t>£*fl t$*)9) *\)o] «}-^-g- u|-Bl-^ *#£olc}. £ 2 

1- #2: 5}^ £ 1^1 IE A] Si HV£^1 ^ ^l^ afloj ^-Cf. 
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<28> ^JjL (5 o)^ H^-fli ^«K10) ^ ^bHH ^£^1 ^ ^ 

^ ^-f ^^*v *m ^ti^ ^<?I*1 °K1*1«- ^W.CSIOO) 

<29> SIOO^I ^ ^2]-, HS^l^ (10)S] ^4 «-A>^- ^]7l ^-f *j|<HJf(50)*r -g- 

^ ^eKlUl, «2)ofl *fl It* (24, 26)1- 7fl«J-*]-7) $1$ ^(ON) ^IJl, ^ 

€-eKK«cl, «c2)°fl all 2'§J±(40 ) 42)1- *l-#*>7l fl^ ^.^(OFF) ^J:* 

^W.(SllO) 

<30> o}ofl (10)^ £#^-(22Hl ^^KKO, «2)^r *«fl -§-^ ^W(30)«fl 

^4 ^ -g-ofl, <^tfl %a.KH2S04), ^lV3H^(H202) , lr^(HF)°l S^SV 

-£.^r(DI03)2f ^-^1 ^€ -g-^°l ^^"^cf. °H, *W -§-^-8: ^12^-^(44)^1 

*ll 20°C°}?>}2] ti>^-^*>7D^ -20t:~20T:^ ^5LS -R-*m^. -&#^(22)oll ^Ti 

-§-°n-8r 3-Z] ^^-^(16)<H1 ^*fl Sj^Kr ^ 3(12)^ «V£3l 7)^(14) ^ 

<31> a. ^oflA^ 20°C°)?>} -^-i- *fl7i -§-<*H ^sfl S]^sr>^ i&£*l| 7l^ ^]z|- 

^1* 1"^ ^bH, *W ^# ^Ti^t-fl, 25°C)^ aflTj -g-o^o. A> ^_ 

M-i: ^itf -20°C~20°C 7^ Aj-Bflo} _g.ofl.g. A}--g-^,g- ufl 7 } -i|z^ sfl^o} ^lz> a}-§- ^ 

7] ^^14 20°C°1*V 7-]^o| a.A> (HF )o) 2_ig5) $17] ^-oflol Alz}- ufl^o] =4* sfligofl cfl ^ 
<32> S100^ *3«Kl0)°lM «-A>°- ^ ^l^s]-7l 

o]i4 ^^-^-(50)^ ^^-a|-<y( e 1, 2 2)^1) ^^lsl ^ \»1*{2A, 26)1- ^5>7) 
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^tb .2.= (0FF) &Q^9l(Zcl, Zc2)°\] *fl 2HJ±(40, 42)* 7fl« 0 >5>7l ^tb £r 
(ON) 413:1- ^^-(5130) 

<33> o]d\] ^tf|(10)^Mi ^ ^#^1 ^71 <£j^ oj^ie}^ ^3^^-(13a~ 

13c )^ ^# XI ^ -g-tijo] 5j^£).o](i 8 )^- ^ .g-on ^^-« (30 ) S Sj^^cf. ^ ^izv «- 

^V#^ ^ ol^ol^ ^«Kl0HH ^#-^(30)3. <$7] x\}7] -g-^o] $ 

<34> 1^(24, 26)^ £_H(0FF)^ 2^*1(40, 42)^ ^r(ON) 4!3:<>ll a}^ -§-^ 

(30)2] AlZ}- tLA>^ ^ _g.ofloj ^1^(10)S ^-g-Sl^l ^ ^€-^'?l(«cl, £ c2)# 

-f-Sfl 1iH^(44)S ^«:€^.(S140) ^S^H*- (44)^1 ^*fl -g-^^r 20°Co]e>^ «>^-a) 

*M)^r -20°C~20°CS1 f£S 5> Jl 5U?1 ^fi^l #7l aflTl -g-^JE*]- <gi2^(44)^ « 

^. £ o)] ^g- 20^01^ xi^s. ^1S)<H cfA] -g-ojj x^>«-(30)^ -g-7l 

(32, 34)5. -t^^Jc}. ZLEis.S, ^(10)3. *fl7l -g-^o] ^3*1 -§-<>> -g-<*> 

^^(30)^ *\}7] -g-^^r ^«-5}o]( n cl> ^ c2 )^ -f-sflAi <iJi7^-«.(44) S <iall^ 

(44)^ u§nfl ^£<^1 ^sfl 20°C^>]s>^ ^"Efl^. -a-^l^cf. 

<35> S140#3M^- ^]cH^-(50)rr <U2^-^(44)# *«fl ^^(30)^ ^ ^% A] 7] 

-g-^ ^-acf ^-B- 20°C°l*l-o 1 x^o.s. ^1^7> ^#-?-(46)l- 

^f-Sfl 1ja^(44)^ ^z]- sj-oja ^tr u§ D fl ^£1- ^*»>^cf. ^cH«- (50)^ 

-&S.7} ^£ 20°Cole>ol ^-g- ^£o]^l ZL^^l ^ja^cf .(S150) 

<36> S150^ Ulil ^4, Zj#S} ^r£7> 20 o Col A o 1 -^ ^-f ^1^^(50)^ 

(48)^ ^z}--"^ ^a]^ <*jiI^-(44)2} ^ D fl ^£1- ^(^o^aj ^*<m 20°Col5>o] 
^-g- S150^1 a] i2 3-^ 7 } o^]^^ -20°Cols|-ii 
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XM«-(50)^r *)H^-(48)2] §]Ei# <iJH^-«-(44)^ ^ufl 

1- ^-&(^)*}<^ -20°C~20°C ^4.(S160) 

<37> s. 3^ £ ^ofl 4^- a>£^l ^12: jL-§-£^ , 5. 3-^ #^V^ 

«^ol ^j-g-si aV£*)l 4^0. ^ cflAV^ Alz^-^ *ofl Aiz^- 

<38> ^-g-Sj tiV£*)l ^13: te^fl 7)^ ^4 =L 

^JlS ^ cfl^"#* 3flBi^^ sfl3*l ^i^- sfl^* ^^-.(SIO) 

<39> i£^]AE ^-g- ^1, S£^ ^4 XI 71 -g-^ 

ol ^ofl nj-Ej- ^>Efl, ofl^tfl -20°C~20°C3. -R-*l *r = ^ 

4 tfl#§ ^ ^>#^ ^)7l^q-.(S20~S30) 

<40> Cf-g- -20°C-20°C ^-gr -g-^ofl £)«fl ^Z}- ^#o] X)7l^ tiVi^ 7l^r# 3r^rS 

^iofl 7jSfl-c}-.(S40~S50) 

0 s v ^ d 1^ ^3, ^ ^ f-s] <^z] 7>^l ^ SL^ zlo^ ^-(alloyH a} 

-g-SM TiSi f-S? ^^Aj-ol t= A}-g-^ ^ ^#^^> <>W^ Ti/TiN Hflsjo^ 

(barrier) ^eJ-JE A>-g-^ ^ 014. 

<42> Cf-g- £. 4 ^ £ 5-1- f58H, £ cq-S. ^1.0} HflAj a b 
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<43> 5. 4a vflxj £ 4c «y ^A]^ofl rcfs. oVE*fl «fl^i ^ 

<44> £ 4a ofl ti><4 zj-o], tiK£*fl 7]^r(100)^-S^ , BPSG ^1} ^£^(102) 

ofl Aiz| tfl^l-SAi Al ^#^(104)^ ^tb^. ^ $H 

l^e^liBt £i^>JL oil- ^ ^ M A J"*H SSefl^l^H 3fl€(106)-g: ^^4. 

<45> ZL Cf^- £ 4tHl ^1, ISE|7|AE 5flli(106)^ ELZ.]\± ^^(104) 

* fs}s^ -§-2] ^Ai Aiz}- Aiz^i}. olnj) isefl^]^H ^€(106) ^ sfl 
€(104a) ^S<*fl ^ aizv ^#(108)o) 

£ 1^ = 3.^ *«aUl0)v)H 3.^*1 ^<H] s^]^ *fltH(io)£) M#^-(22)ofl 

^(^l, £2)# -f-*fl -20°C~20°C a^ Al-Bflo] ^ ^.av a\)^ %aV(H2S04) ( -4^5^41 
(H202) , Ir^KHFH _2:#^(DI03)^ ^1 ^€ s^^g -§-<*M ^^cf. 

(22H1 ^Ti -g-ofl-Sr £Ei ^-^^-(16)^ o]gfl Rp M o. S 5) ^ 

^ 3(12)^ WV£^1 71^(14) #^<H1 ^ ufl*l ^£~^<y- AagflolAlo^ ^Si^TiM- 
Tfl sflli(104a)£] ^4 ^^a] s.^ ^o] Aiz]- ^-a]- # ^ ^l^^Vcf. o]o]i 

tr]-5f =^ 5flEl(l04a)^: ^ ^# ^]7l -g-^S] ££7} ^Jicf -20 °C ~ 20 °C ^ ^ 

<47> £ 5a ^flA] £ 5f^r nf-E- aJaHH ct]-g. ol^xfl ^a>^ s.^ ^ 

* *3 ^A^o)cf. 
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< 48 > E 5a ofl ^X\Q *\<i\ ^o], tiV£*fl 71 ^(200)^.S.^, BPSG ^ ^^^(202) 

(204)* 

<49> n cj-g- s. 5b°ll ^<>1, iSe^liB ^(204)°\) i2j*fl SB]\f ^<3^ 

(202)* ^ 7l#Sj <^<*o) JE.^^- ^so^(206)* ^tb 1 }. 

<50> zz.e} cf-g- £ 5c<^l ^^^"(202) ^ #^(barrier 

metal) (208) £L3,*\ ^^(Ti) i£^r ^^^(TiN)* #^ V W. H^JL S. 5<H 
£o] y ^lzj- cfl>£#(210)^ Ej^-^( W )^- ^<gni.(202)^ ^^^cf. 

<5i> n t}-g- £ 5e<H] w>2j- ^o], ^^^)ni.(2io) -^MMl a>^1 ^-g; ^*3*H S.^} 

2fl€(212)* H^Kn. o] ^^(212)^1 ^*fl ^€^-(210) ^ 

^ ^nv(208)* €^ #^-(210a)* ^ ^*cM 5L£3)*1^ 

H sflEi(212) ^ ^(210a) ^ -^1-(214H ^3 <5>7fl 

^T]*}-^. 5L 1^ ^(lOWl ^lr 0 l ^-£^1 7l^r* 5.^*1 

^ ^-7i -2o°c~2or ^ ^-Hfls. +\n ^ ^i^h -§-^# 

. sfcxj av^^l 71^ ^^ofl ^5flo] S j^-t^ *^^nf. ^~^«^o> tiVE 
7m ^ofl ^£]^r *l-°r^ «-a>- ^ ^oflo,) o^fl ^ih ^^(210a)ol 7l 

^Hl ^ ^l7^Cf. ojufl seh ^^- (210 a)ol AV^o) ^ -g-oA^cf 

-g-ojjofl ^*fl ^4 £-§-°l ^^1- ^ ^ v 7l ttil^-ofl ^ *5L3±<£°) ^^o] #o^s.7ll ^4. 
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<53> ^ £ ufl^i, ?@!^ ^ ofu)^ c}^ Bfl^ h)oV^^ ^ 

<54> 5L 6a ^ 5L 6b^r ^£ wVE*fl rfc*^ ^z^- «.a>^- 

<55> £ 6a» ^-S^, 23°C°1H 30^3. tifl^s) «-a>§-^- aflT^sa^g- tcfljitf 

12*C~181C°1M AA 90^, 803L, 35^^ Hfl^^ ^A «fl^ ^ 

% J±4 ?>o] ^ oiA|. oj- ^ oicf. 

<56> s. 6b^ £ 6a^4 ^S- 23^11^ ^ ^l^M 10s ^S. ^^-aj a)z| 

^ll^*>^-i: nfl^l SEM M-E)-\H %o)t± . o]^ ztoj , «v^ofl ix^-ef 20t°l*}Sl ^ 

efll- ^ ^ *W -g-^iLiiL afl^d^l ^ Jf^>l-# ^Tl^Tfl s}^ 20t!°l^ ^ofl 

Ai afl^o^ ^ "Aj.^.g. ^7^^^- nfl ^ o^el aflAi^ ^ *r $14. 

ol^ 20°Cc>l^- ^Hfl^ ^^Jjo^ Alz| ^W^>^# ttfl Hfl^i^ ^z} ti>-§-o] n}^) 

<57> o]^- £x$%. H >sq. Zj-o], SeM/ U )o|- ^ tfl^-O-g. Al^^j. jr 

Til ^ satf. 
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<58> n^M, £ «V£*1] *}z}- -tf^Vl- sflif}^ ^ ££4°^ 

3. <?1*V !-*t# 37|] £ >tf3|^-g- 3711 ^ 514. 

<59> ##*h ^HH ^ol 0}-^ ^5]^ ^^3H 7l7fl^ 

7l^^ AHVjt). ^-^^Hl ^«fl <^ 7}X) 7}^^Cf. 
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^zj- cfl^-#^ i]z[f ^ iH^Rr ^-§-* i*>3 

[^T 1 * 2] 

*n i^i 

^71 -g-^^r ^KL ^SH^, 1:^ ^ 2^4^ £th -§-^«?] ShE*fl db^S. 

4] 

A o V 7l ^€ 7^^- 20°Col§>^ ^£o] ^^}^ ^ w o V^. 
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«V£*fl ^7f^ 2: «o V ^. 

[^^8- 6] 

*n i^ 5a°H. 

7] 

<£^lT3-, Q^v)^ ^ ^^Afol^. cr^r «fl 

i^>^ «1J£^1 i^>S] w o V^ . 

8] 

^4 ^4 Cfl^# 3llli 0 l *8^€ 7l^o) ^sl^ ajs}., 

^"71 ^>l-i- ^71^71 -^^ -fc^M -8"^ *J 
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#7} -g-<3j ^^ofl #7l ^°\} 7}&<L£. -g-^ 

#71 a>5i*ll 7l*ol a}-g- ^ S^A^H #71 -g-^ ^-^-S 

#71 liil^oll o]sfl 7^0.5. ^ -g-^^r #7l tiV£^l 7]#SLS. ^s\s.^ ^ ^H«- 
1- S^Rr «]-£^l 4l7>5l ^1^ #*1. 

9] 

^1 8%H1 

#71 iJHSMf-^, #71 -g-on ^Jfofl *|*1£ ^ i^asf, 

^^M #7[ -g-S" 7^#-f-ofl ^^5L)o] E}-^o] Aj- 7 j 7)1 l^ti.^ -g-^ 7-1 #«- A>ol^ _g.on 

#71 ^ekh 2^^, 

#71 ^€^^1 ^l^H #71 -g-^# ^^^171^ C-l i^>^ 

y}£^l i^j-s] #*1. 

[*J^# 101 

*ll 9%H1 $X°1*}, 

#71 ^^Mr, #71 ^^Joll ^*fl #71 ^€^°J21 -g-Oj|^ 7 J^Al 

#71 ^Wl^ <&%t, ^ -S-^^fe ^2|7ll- Dl i*>5>^ 

a>£^l 4l7fSl ^12: #*|. 
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111 

#*1. 

12] 

all 9^ *fl*l ^1 11^ ^ ^ %H1 91°] *] , 

^-71 ^H^, ^-71 xfl lfaf ^V^M ^71 »1 2f af 7 ]\^ ^l-Eflofl^ ^1-71 
^JjM] ^*fl ^"71 -g-^-W 7^>^-o) ^rr- ^^o. S ^]Al7lol >g-7l tilS^l 71 #3] *fl 

7l^}7l ^Sfl Aj- 7 ] ^ Q}^ Al^oj- 5]^Al7l7lM-, Aj-7] xfl ifHt 7fl« 0 >^ ^7] xfl 2^«. 
1- #*W*i Aj-7] -g-<5« ^^-1- ^-*fl #7) x^o] .g.ofl.g. Aj- 7 j s]^^ ti>£^ 7 }# 

13] 

afl 10%! H%Vofl $X°]^\, 

^7} ^l^^-^r, ^"71 ^%S]^= ^7} -g-ojjo^ .g.rrofl ^ ^7} ~5] &\ HI 

TT ^^7]# ^A)^ Aj-7] -§-«Jio] ^£ x^-g; -°x)^5L^ VJ5L31 ^7} 9] A}^ 

14] 
4 8* 0 H1 

A o V 7l 7\-&-& 20°C°)i5}2] -Sri^l ^7]-o) 
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